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^ll>^>-§-«fl<*> *m ^>I1^<^1 Cu^rn 7ll^^>7l ^^}c^, n] 

^s-S) ;«il5,698.713S ^ ;0l332,14OSl<^l^ Cu-Zn-Cr^^l ^-^^ ^ 

Cu-Zn-Cr-A1^1 ^^fl* ^1-^1 ^>al ^^M-, ^i^fl ^7] ^-g- ^ ^^1- 

^E^s.^^^ ^S^^^ #^<HlAi ^^^^^^1 Til^^s^ ;^l5,536,849s:«^Ai^ Cu, 

Cr ^ Si» ^Aj^^ltl CuO-Cr203-SiO2S. o]^6]:^ a^ufl* ol^*>«^ ^p>-:^e1S-^^«^ 
tfitb fe^ ^^^^^ ^71 «]:-§- <a:^^^oi ^o> 7fl^o] ^A^Vcf. stb. 

-S--^^ ^l^^fl^ ^-Isl ^ 7fl^* -^^J^S.. <=i^^^ ^11.168,220:^<^1 
Cu-Zn:^l #^fl7> ^^M- Cu-Cr;^l ^nflofl til^fl 7|1^J:3|. 

7}- t^I^I^Vt:^. 

-i]^^^ 29 

^7l ^ein^ ^l-g-^^ -ar^l- 7l§o.s. 5-50 «>^2^ 

*>7)m 10-40 '^>-§-7>^*>t:^. 
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^B^^V -a^V^ #°fl ^^^^ 3.71* S^^m ^>7ll ^Cf . olnfl ^2^^> 

y^x^s] rrj-ej- ^ofl^ ^^#7> ^^'S (X-ray line broadening 

analysis)<^l X-^ ^^7l(X-ray diffraction spectroscopy, XRD)S. 
^^21 «^ 50 nm ol^oi i4i- ^-tl]^ ^^V* ^ oj^, o] o^:^}^ BET 

HlS^^^ 80 raVg ^1^<^H, "S^-^^ t>^^>i=1-. 
l:y.^tfl^-sj-s-j 42 

<5l&lt!: €-;^l^<^l ^'^S^V^l ^S.^. ^-S-^^^ 200 tfl:^l 400t:, uf'^^^VTll^ 220 

ifl^l ssor-^i^H, ^-g-<a-^^ ^-a-^^! 207i<g-, wv^^ii^Vtii^ -^^ xfl^l i07i<g-^ 

^ ^^-tt^ ^^^^o] AgA^sl<H ^^^o] =L7)1 #"fl ^Hl 
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T^^^V^ 3.7\] ul«1^ ^^^(depositioIl)^S #^1)71- 

^-i- ^S.7> -a^SltH SS*^, ^iJEB^-^l-ol^^^^ :f.o. 

[ii^tfl^-^^l ^^^^ 51 

^^T^Bl(Cu(N03)2-3H20) 400g. ^<a:<^><a(Zn(N03)2- 6H2O) 34. 6g ^ 
^^^^(Mn(N03)2-6H20) 3.21g* SL^] -g-^<^l 16 ^Aj-^uj-E^ 

^ ^ein ^-§-^(Ludox SM-30. ^bIt'V 30 ^-^) 158g* 7]-t!: ^ 80r<^l^i 6^1^ 

^^^^1^1=1-. ^sjBl -S-^'^^i :^l7l«V7l ^^^S. 

^l^Bfj-^ o^ujj-^l-Sic^-. o^oJ)-^ ?ll^(cake)^ ^t^#<*1 45 ~ 50%7]- ^ i^l^V^I 40-60 
t:<^l>H ^ <a-# >a^^>5iti)-. •g-t' A^^^ JL^l-^ 120°Coll>H 12^1 ^«?]: ^ 

2:^1 ?1 ^ SSOIC-^Ai S^m 4::^^*H T^'^^^ 7Mfe ^St^ #Bfl* 
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1^ ^nfl 13). ^<^^^ 2:^^ 7l-;<m #^^1) ^^r^M", ^Hl^V^ 

-^^^l ^-§-^(Ludox AS-40, ^2.^ ^^^} 40 ^-B")^ 7>^><^ 1: ^^*> 

<^ K:^] 2i^^-^ ^pfl ^^-i-^ ^. <^ll- 7l^^ 50%, wlS-^^^l ImVg 

^m^l 5mm 3.7]^ ^^^m-^el5l]<^l:E ^;S)io)l 11 ^^%) :^3:t!r ^ 

550t:ollAi 5A]:?> ^^^A]^ o.^>w| ^Eflsl ^nfll- ;*ll2:^1-^t}.. 
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^7] S.<^^^, WHSV: weight hourly space velocity, SAn: ^^^^y-?]:, PrAL: ^S. 
5q^^cfl*M^(propionaldehyde), PrOH: BuAl: ^^^tflB:}©!^ 

(Butyl aldehyde), THF: B)]:EE)-^>o] = s^^(Tetrahydrofuran), BuOH: PrA: ^S. 

sEl^-iKpropionic acid), BuA: BfirL-a-CButanoic acid), GBL: ^t^V-^i^I S^"^ 
(gamma-Butyrolactone)^ ^:^>^-S-<^>«-i ^"^"^ 

7] ^4^^ell^^^ 4^^^ ^5^^!-^ ^=T^^-il^(SAn)^ 7l^o.s. a^l 
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^ <^1^(NH4+) o]^ i4Sfl-ol^(Na+) Sfe "S^s^ ^^^S. <g;^> a.7l 

7> 4-60 nm, SL^^o] 100-600 mVg , ^^^l -^sl^* 7l^^S- 1 60 
SX^ ^13* ^J-^. 
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(2) ^sHs1^<Hl ^^^} ^7} 
[:a.^tB^sj-^) ^^^s. 28 

'=>1i^. ^ >^>-§-^^ ^^^}^ ^^9}, ^^^}^ #-fre1^ 

^s^^>7l- SZ-^H. ^l^-^l^i ^s^7V7> HV^^j^c^, pH 8 vfl^l 10, 

100 ^fl^l 600 m7g<^l:il. ^2.1-1 3=^ i+Je^o.^. "ar^^^g ^:^}3.7]7y 4 ifl;^l 60 M-ic 

Al-o]^.^ #^0]^ ^Hin7> 7}^ Wl-^3)^>Cf. 

[^^tB^^j-^) ^^^^J: 30 

^J^S. ^y^^^Jl. 3.7)7} 4-60 nm, S^^o] 100-600 mVg <>M . ^S.7} 

n» 7]^^S. 1 ifl^l 60 Slfe o^i^ ^0)14 A]-§.^ ^ Si-^i^. ^ 

-§-;*l]^o.^A-l ^s.>i-(Lu5jox, :^^A», ^szL(Nalcoag, ^S(Nalco)>^», 
(Snowtex, ^-Ji^fltJ] ^(Nissan cheinical)A» ^o] o^t}. 
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1] 

CuO(a)ZnO(b)Mn02(c)Si02(d) 

■^71 ^oflAi, a. b. c ^ dfe 7l^^S a^l^I'^, 20 tfl^l 90o1zl. bfe 0.01 

lO^loL, cfe 0.01 ifl^l 5<^l:il. 5 ifl^] SO^l^. 



24-4 



020020022029 



2003/4/26 



f}~fHls^§-g- 1}-^{HYDR0GENATI0N CATALYSTS. PREPARATION THEREOF. AND 

METHOD FOR THE PREPARATION OF GAMMA-BUTYROLACTONE FROM MALEIC ANHYDRIDE USING THE 
CATALYST} 

^ ^ o]^ ^ ol ^nfl* ol-g-^rj-o^ ^i^>-^Bl S.^^^ 

^ tfl o;i<HAi ^-g-oii -^-g-^ ^pflsq. o]* o]-g-*H ^^^511^^^ ^-1^, ^-1"^ 

<3> ;^Ti>-:f-Els.s^-#^ ;^1S1}-^^S.>H. ^^cl-i:^ ^'^r^ell^'a- 
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-g-sjJI 9X^. *^ 1^1^^^ ;^l3,065,713S«^fe Cu-Cr;^l ^^p} >11^S|JL 

:^fl>^l-§;«fl<^> 9X^. ^]^^ Cu-Crn #^='1151 €-^1^^ 7M^>7l 1^1 

:^15. 698.71331 ^ -B-^^^ ;«ll332.140X«^^ Cu-Zn-Cr)^ #^11 ^ 
Cu-Zn-Cr-Ai;^l ^i^Hlr ^l^l^V^l 9X±.^, #^11 ^J^, ^-§- <5>^^^ ^ :?j-Ti>- 

^H]^3^:g.^ A^AV^i^ ^ia<^l^i ^^^^^1 T^l-^^^ :^15,536,849J:<H1>|^ Cu, 

Cr ^ SiS #^^:^Am CuO-Cr203-Si02^ «^l-§-*><^ ^^Hf-ElS^#<^] 

tfl^ ^^^^-i- ^^^S^M-. ^7] <?>^^^<:>1 ^<>> 7l)^o] ^^*>cl-. atb, 

^l-i- J^l^tifls^ ^^5^ ^ 71]^^ ^^-^S-, ^)1,168,220:£<^1 

^ife Cu-Zn;^l #pfl7l- ;^l«?>£|:a Cu-Cr:^ ^^ifldfl a]^ a^:^ jfl^jL^ 

7V tllPl:&>t)-. 

<5> T^l-^^^l >jil5,347,02lJ:<HlAi^ Cu-Zn-Al ^l^^^l^ ^pfl'S-* 
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^^^f' tfl #Bl7l- 200 : 1 <^1>^S1 

9X'^ ^^]^^]^] ^^M. ^]^^^ ;^16,008,375J1<^^ Cu0-Al^-n.n3i\^o]^ 
(graphite)S. #^1)5. ^P>-^HlS.i^€-«Hl rfl^ ^7] 

^^^^^ JS-Jl^JL ^AM-, ^-§-^1^171 ^te^Hfe ^-S- ^m^^^ 

, -B-^- ^ ^-§-#<^ tfl^ ^>t<^ ^o. :^ol 

<^1^ ^-^l. ^^^l^i^ #^1)^ ^^c!( cocking) oil 

^:S:^o] ^db3£|ul i^-o]-7> #Tiflo^ ^t^ol ^:^]^o] o)^o_j^, ^ 

^^^^S. ^;^17> £)t^, ^i^>-¥-HlS-l^-:&^ :^]3i^^ 7]^ 

o] HiiSL^ ^o.T3^ ^T^l--^ El ^3^^ 0.^0:1 ^ ^^<^l>»-i 7fl>Jd^ ^iL-^^ol 

<^le1^ ^2fl^ ^^1^^ 7fl^^>7l ^^c^, ^ Ir^^^V*^ ^^^^^-tt^ 7]^ ^ 
Cu-Si02^1 #i^B» 7fl^^>«:^ tfl^^i^ ^^1 2000-42410^1 (tfltb^^ 

^7m^ >ii2oo2-86oo^)s.Ai sx^, € 

^mCpilot plant) tfl^ ^v] ^-§- 
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«^1€- ^<^lc]-. 



24-8 



020020022029 ^^ 'U^}: 2003/4/26 

<i2> 1 

<i3> CuO(a)ZnO(b)Mn02(c)Sj02(d) 

<14> ^y] ^d\]A^^ a, h, c ^ 7l^o.^ S^l^^ltJ^. 20 vfl^l 90»1^, 0.01 

lO^lol, cfe 0.01 vfl^l 5<^]JL, dfe- 5 ifl;^! 50<>1t:^. 
<15> o]^, ^ ^tg^ 131^ 

<17> >^7l #Dflofl ^o^A-l, ^^^s)^ 20 ifl^l 90 w}^^*]-7|]fe 40 ifl^l 80 

^-§-^ ^x^. o}<^ -^St^^ 0.01 vfl;;^! lO ^^%, w>^3l«l-7)]^ 0.5 

ifl^^l 7 ^^.ig^S. ^:?> 0.001 ifl^l 5 «>^2j«>7fl^ 0.01 

CuO/ZnO ^i^-Hl^i^ <^>"?!3z)-^ 
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<18> ^ ^tgsl «j-^<^l>H ^h%-^^ ^^n^ ^2?. o}'^ ^ ^^-^-^ ^^t^^Al^l^ 

ifl^l 40 ^fet:^. 
<19> ^ ^tg^ SE^ (1) « ^ i3-:?V ^-g-^-i: ^ <^7l 

^5^1; (2) AjA^^ ^^^<i^ x^h:.3.7]^ ^Hl^m ^7>^^ (3) 
^s^E^» ^-^Ai^ijL: ^ (4) ^^^^ -g-t^^ ^ 

^. ^}7] 1^ ^^#i^fl^ ^^l^yj-i^-i: :^l^tb^: 

<20> ^^-6^ 1 

<2i> CuO(a)ZnO(b)Mn02(c)SI02(d) 

<22> ^7] a, b, c 7l^o.s. s.^'^IsIt:^, 20 90o]JL. 0.01 

tfl^l 10<^1j1, 0.01 ifl^l 5<^lJL, d^ 5 ifl^l 500] i4. 
<23> ^ ^i^oO ir|.^ ^7] s^^^ IS. K^]^^ #°H^ ^^i-^ ^^1^ o.^ # 

^ ^7] ^-g--^^ o^s] ^Sl^ 2^-4 5 ~ 25 ^^^JL, #&je1 -g-^21 ^ 
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§VolH.S. ^ ^Bfl» -^^m ==r 1 ~ 301C ^^<^]^^ ^^^Tfl -H-^l^lfe ^o] 

<26> ^ ^^<^A^ >^l-g-slfe ^^e1 ^1~§-^^. ^^Hs.^ ^-i+^M-E 

^AJrM-^l-. ^^"^^^W. ^-^^s.^ ^ f-^-it^s^^ '^--g-^ "y:^ 

^ ^^S. ^^Al^c]-. olnfl A>-g.^^, -g-^o] pH7> 6 9 

<27> (2) CuO/ZnO/MnO/'gEl^V -^e^sl S^ll 

<28> ^7] ^S^i^ i4ic:S7H ^el^Vl- :^7>^M *sie^» >llS^>fe 

<^14. ^ ^^<^^i >^>-8-^^ ^B^^m €s)n, ^5l^>« ^fe ^-^^^ 

^^^}7} 91^^, o]^^]A^ ^Bm7> W>^2|«l-P^. pH 8 ifl^l 10, K'^^ 

100 tfl^l 300 m7g<^l:a, -g-aqo} M-e^o.^ ^^sj-^ 'U^}3.7]7} 4 ifl^l 60 M-i^ 

A>ol^o^ ^S-Ol^ -Msin7> 7>^ 

50 ^^%, H>^^*>7fl^ 10-40 ^^'^I'H ^>-§-7>^«1-t4. 

^^sl-sjji, <y;^} 3.7l7> 4-60 nm. S^^^^^l 100-300 mVg , ^S.7> 

7l$o.s. 1 60 f'^* ifl<^ oi:^ ^<^m- ^>-8-€ ^ ^53- 

(Snowtex, ^^^11^1 ^(Nissan chemical)A» ^o] oj^t\-, 
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(3) ^<i. 

^7] ^^^^> -g-^^ 50~100°C«Hl^i O.d^m '']^ T^^-i ^^tb^-. 

^ «j-igoil t^el- ^1^^ ^^^7> ^^^(X-ray line broadening ' 

analysis)*^! X--^ ^^7UX-ray diffraction spectroscopy, XRD)S ^^-^^l ^ 
s^^^ ^1#<^1 50 ran ^tfl^ oj;^].^ ^ o;^^,. o] oj^].^:} gET 

wla^^^ 80 mVg <>1^«5H. "i^^S. <?>:^-S>tl.. 

(4) ^ 

^7] ^^i^ ^E.]^ -%-^4r ^, ^^1:* ^el*>Jl t-o]^^^ ^ 

^ ^^^IS ^^Sj^^ ^JE^ ^i^B '^^}^ 7]^^M. 1000 ppm 

«]-^^*>7)l^ 500 ppm <^]^}7} SlJE-^ ^l<Ht!:i=l-. 

(5) ^ -^^^ 

^71^4 :a:ol ^>o^ #nfl 100 200*0 3 ifl^^l 30^1:?}: 



24-12 




.020020022029 



^;^>: 2003/4/26 



^11 -R-J:^^^^ ^^1^ xtj-e^- n cA]S.^^ ^1-^^, ^^1^ ^o] 

^. 511^?^ ^Jl 45 ~ 50% ^^^'^ Si^^c^ :?i^t!r 

^ ^^^*>7m, :?i2:(spray drying)^* oj-g-^ ^ o. 3^;;^ 

(tablet ing)^V^ ^^^-f- ^ 91^^. S.^ ^Itfl 7]^^ ^fe ^^]6fl 

^^^^ ^S. $i4. 

#Tjflfe 200 900t:. w>^^*>7ll^ 300 xfl^l TSO'C'illAi 2 ifl;^] 10 

-^tt ^'^^^ <a:^i- ^-^m ^^<=>i] '^i-i-* ^ 

:i SEfe 71^13. 150 ifl^l 450'C<^l^i 1 ^^1 20^m ^91 %^^^^]^ ^V-g- 

^o] B>^3js>c|.. "g^^-^S. <ils1^ -ar^l- -^ffl^ #Tifl€- 

^1 7]^]-^^, -^^#3^ S^«H^> ^4. 

90% «l-^^*l-7ll^ 98% ^]^^ ^^^^^ 80% 

90 95% SEi^ ol^^o.^. :^t.>-?-B|S-^^^ :^]3i^ ^ 

^-§-7131- -^^l- 3E^7H ^^(blocking) ^'S-o] ^oiq. ^^cfl ^z^-^ ^g-ofl 
# ^-^71 7l t«fl^olT4. 



^(^20020022029 

<42> ole^^ ^3E^, 200 ifl^l 400*0, «>^2|*>7fl^ 220 

. vfl:^l 350TC<:^1>H. ^-S-'^-^^ 207l«^, «>^^^>7llfe ifl^l 107l<a-^ 

EllEe^:3:]-o]=^^^ ^ -f^l-o] ^^^<^1 3711 ^^*>n^ 

S. €^^<H €^<^1 Sl7l£. tb^. atb ^7l ^^^t\- ■Sr£<HlAi ^ 

^^^^ €^-ir<^l 3^ :^dbsl5l ulH]^ ^zhCdeposition)-^^. #i'l|7> 

^-§- ^£71- ^^^o] BflEE^-^^ol^S-^^ :^o. 

<&o] 50 tfl;^l l007m<^A^ ^sfl 13-^00 ^;^-5l-7ll <^ ^"Q- xfl 

^1 207l^o{)A-1 ^^Jgofl Ti^El- ^:^ol ^B^efal :^ ^ o] . 

Sd^^^. ^^m^ ^^t^ ^l7l^>7l ^-§-7151 2:^ ^^<H1 

Kcal/#<>H. 7l>a- ^^<^1 ^-1-^^ ^^tt ^^^^ . -ii^ 

-fr^l, ^^^511 tl^*^! tfl^ ^W] -H-;^] ^ ^^^^ ^«fl ^ 
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<4S> ^7] ^P^l ^71 1^ a^l:^^ #ioB^ S.^^^ 7l^^ol 40% 

ol^oljL, alS^^ol 1 niVg o]^}'^ ^^1^1 5 ifl^l 40 ^^%, w]-^^-er>7ll^ 5 xfl^] 20 
'^^s. ^^]^]^ >a-7l ^^^fe ^-f-^m-^el^DoiM, 'Sr^T^m-. ^1 

Mqo> ^^l A>-§-^ ^ ^c^-. o]^7)] ^-^^ ^-g-A] ^>8^>^ ^ 

-§-1^ ^l7l*l-7l ^tb ^-§-7]^ s.<U^<^ ^^^m ^>-§-*H. -^l^ ^^^^ 

^Tifl^ ^o]^ 1/10 xfl^l 1/2, w>^3lBf|-7)m 1/7 vfl:^l 1/3 '9=^3. ^^^m 

<46> 7>^^ ^-§- ^^*M 7l^A]7!^ ^-§-^1 7] 71 14. ^-§- 

^}-%-^^ <^l-§-*><^ 71 ^71 oil ^^11 71 ^Al^ ^ ^-§-71011 ^^tb 

^S^^#<^1 ^T^^^^l^^^ 20 ifl^l 70 ^^^eim^^l :?j-it^>-^B)S. 

<47> ^^^^l«?lAi.oj] tfltb ^nfl^ Jl*'^, JI^^^ -fr^^lii)- ^-S-A^AjrA^ 

^ ■?-^^^^l^<a:^ 7m ^^«1-o^ 
^>-§-^^ al-§.ci ^7)1 ^7^^ ^>ll^ol ^-^^S. «V^2]t!: ^:dl/^^^^l^^^ 
^ 20:1 ifl^l 100 : 1, t-l^ wi-^^^i-T)]^ 25:1 ^fl^l 60:1^ ^-?l<>li=}-. 

<48> . ^ ^7]^ ^aHoJI Cl ^ ol^^ ^^^t^. ^7l5l ^Al<^l^ 

1- ;^lt!:^Ji;^l- 
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<49> ^Alofl 

<50> ^]2ic^] i: ^Tifl 1 [Cu0(69.5)Zn0(5)Mn02(0.5)Si02(25)]s^ 

<5i> ^^^51 (Cu(N03)2- 3H2O) 400g, ^^^>'a(Zn(N03)2- 6H2O) 34.6g ^ 
^'a-^^(Mn(N03)2- 6H2O) 3.21g# 3L^ ^^^^ -8-«?^ 16 
^^o« o. ^^^^ ^^aIt^ ^e]s^ -g-^^ ;^ls*>5a^. ^e^el -§-^<^l €-^<^l 

^ ^ein ^-§-^(Ludox SM-30, ^sl^l- 30 f-^) 158g^ 7}^ ^ 80t:<Hl-^i 6^]:?]: 

^•a: ^^^mt^. ^171^71 ^€|-<^ ^^^S. ^^-S^l 

Afl:^*>ZL «^3j-*]-Stf. n^(cake)Si] ^^^o] 50 ~ 55%7l- ^ xifl^^}^] 40-60 

^ 550X:«^A-1 5^1:2: :g-o> ^>^^^o^ S;^)] 7}^]^ -^V^^ ^Bflo^ ^t.1]# 

^^}'^^. 

<52> >a-7l #^11 -it^S-i- XRD ^^-Sl-^^o^, ZL :t3il- <t:^^e1(CuO)Sl 3.7]^ 5 ran 

c>lJl BET tilS^^^ 205 ni7gol^i=f. 

<53> ;(|]^6il 2: ^"11 2 [Cu0(69.5)Zn0(5)Mn02(0.5)Si02(25)]^ 

<54> 1^ ^T'fl m- ^^tl- 2:^^^ 7>^1^ ^^T-g: ;t|l2:*>q-, ^5l7>5] 

^&l^> n^-§-^(Ludox AS-40, , ^5l^> 40 •&-^)^ 7>^>o^ 1- 1[^*> 

S^^l 7>:^1^ ^, <5l« 71^-i: 50%. Hls^^^o] ig-l o] 
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5nun 3.7]^ ^^^IM- ^^Hl ^^l^l^C^^I^: 11 ^^%) ^2:%!: ^ 550t:<HlAi 5^] 
:?> di^^Al^ o.s..«) ^BflSl ^Dfl* ^H^^VS^t:^. 

<55> i: ^^^^^<i(MAn)^ 7]^ ^-S- 

<56> ifl^ l^^l, S<^1 1.2m^ ^iBll<?lell^ ^-§-7lofl :^]^c^] 144ml-ir ^-§-7] 

^>^<^1 f^^^l-^a. #"K2) 36ml-ir ^-§-7l ^, 5% H2/N2 ^^7]->:» * 

^ #"llf^<^'H 10s. o]^^ ^^"^l ^^^S^V^I ^^^^^^ '^■Br^S^^^. 

300T:«^l^Vl2Am ^-^Al^c)-. o]^ ^-§-71 ^^ol 60 ^^%^ ^^^^ll-?! 

^ ^-B- 7l5|-7lo)l>^i ^^7>.^rS 7l^A]7^ ^^7>:ii 

* ^^7l ^^^^^ ^■%-^]^^. '>M ^-S- ^^"i ^^fl 

¥ €^ S 1*^ ^^^9X^.. 

<57> [S. 1] 



(hr) 


WHSV 

(hr-i 
) 


Hz/MAn 
(#«]) 


5E. 

(t:) 


(71 <g- 
) 


STln cHiil 1 SAn itHti| \ 


(%) 


GBL 
(%) 


PrAL 


PrOH 


BuAL 




BuOH 


PrA 


BuA 


24 


0.1 


35 


255.2 


1 


98.97 


96.75 




0.25 


0.01 


0.83 


0.89 


0.58 


0.69 


200 


0.1 


35 


254.1 


2 


99.61 


96.52 




0.11 




1.58 


0.88 


0.22 


0.70 


335 


0.1 


45 


254.2 


2 


99.20 


96.56 




0.12 




1.27 


1.10 


0.20 


0.76 


335 


0.1 


35 


251.3 


3 


99.75 


95.57 




0.09 




2.54 


0.93 


0.19 


0.68 


365 


0.1 


45 


251.5 


3 


99.66 


95.74 




0.16 




2.0 


1.38 


0.19 


0.53 


390 


0.1 


55 


251.1 


3 


99.54 


95.98 




0.22 


0.01 


1.46 


1.73 


0.12 


0.48 


432 


0.1 


55 


254.5 


2 


99.03 


96.48 




0.22 




0.99 


1.59 


0.16 


0.56 



<58> ^7] S.o\]^^, WHSV: weight hourly space velocity, SAn: PrAL: 
3il^"a:i^^m<^l^(propionaldehyde). PrOH: S.S.^^, BuAl: ^^^ttfl^^Vol = 
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m 
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(Butylaldehyde), TBF: Bj):Ee^-B;>o]s.^^^(Tetrahydrofuran), BuOH: PrA: 
s^l^-arCpropionic acid), BuA: -^Bi-i^^(Butanoic acid), GBL: r 
-Butyrolactone)^ ^^^^ . ^:*>^-S-<^1>H ==r4i^ M-B|-i4l7l 

, ^Hl^ 7]^ 100%* M-El-tfl^t:]-. 



<59> Hl3iL;*ll2:«5|1 l: ^ufl Cu0(76.5)Si02(23.5)^ ^12: 
S.^] S^^^^ 7}^]^ ;^12:*>^1^. 

<6i> aliJi^Alc^] i: 7]^ ^-§- 

<62> Hl5l;tflS<:^l l^flA-] ^^s.^ ^Dfl* o]-g-^o^ ^AHl m- ^'^^ ^^^S. 

<63> IS. 2] 



(hr) 


WHSV 
(hr-l) 


H2/MAn (. 




^W 

(7m 
) 




(*) 


GBL 

(%) 


PrAL 


PrOH 


BuAL 


THF 


BuOH 


PrA 


BuA 


24 


0.05 


35 


250.8 


1 


100 


92.77 


0.01 


0.31 


0.08 


2.21 


2.90 


0.20 


1.51 


72 


0.05 


35 


253.3 


1 


93.7 


96.24 




0.06 


0.02 


1.13 


0.55 


0.89 


1.10 


120 


0.05 


35 


253.3 


2 


99.69 


92.50 


0.01 


0.28 


0.07 


2.88 


2.41 


0.38 


1.47 


620 


0.1 


35 


254.7 


2 


99.28 


94.50 




0.13 


0.03 


2.32 


0.95 


0.72 


1.35 


1340 


0.1 


35 


255.2 


2 


97.87 


95.65 




0.05 


0.02 


2.08 


0.48 


0.78 


0.94 


1350 


0.1 


45 


255.5 


2 


98.83 


95.32 




0.07 


0.02 


2.07 


0.69 


0.61 


1.21 


1460 


0.1 


55 


255.2 


2 


99.83 


93.94 




0.2 


0.05 


1.88 


2.02 


0.3 


1.59 
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<64> >a-7l i 1 ^ a 2S.^B), ^Efl 7l#<Hl Cu0(76.5)Si02(23.5) ^ 

^ CuO(a)ZnO(b)Mn02(c)Si02(d)^ w]«fl a^^o] o>:;g^s)fe aI^o] aV 

36{|A-1 ^^S.7> 3711 ^^^^ ^ ^ 



<65> ia]^£^l^J. 2: #ofl Cu0(64)Zn0(23.5)Si02(12.5)2l ^flS 



<67> Wl57-^Al<m 2: -^-^^e^ltl-a:^ 7l>a- ^-§- 

<69> tfl;go] 1/2" 01 ^-§-7H1>H ^S. WHSV =0.08hr-l, H2/MAn = 30. ^-§- ^ 

^#<^1 58.4%, ^^^<0-«+fi1 ^^^^] 36.5%<^]S^t\., :t3|.s:^Bl, 2. >ai:0.s>Hsl 
^ 4^ Sl^. 
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[^^*^ 11 
^•Sj-^ 1 

CuO(a)ZnO(b)Mn02(c)SI02(d) 

a, b. c ^ 7l^^S. X^lslTJ^, 20 ^41^1 90o]M, 0.01 ^fl:^! 10<^l:n., 

cfe 0.01 ^^^1 5o]lL, dfe 5 ifl^l 50«^li^. 
21 

(1) ^. <^>^ ^ ^-8-^^ ^ '^^H] ^^21 ^-i-^* 

(3) ^7l ^^^Ai^l^ ^ ^^^.^S 

(4) -8-^^ ^^^^ ^^1-^ €-e|s>JL >^fl^*>fe ^ 

(5) /^-fl^^ ^^1-^ ^ ^^^^V^ 

^■^^ 1 

CuO(a)ZnO(b)Mn02(c)Si02(d) 

^7] <i4<^>H. 
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a, b, c ^ 7]^jo^ afe 20 ifl^^l 90<^1al, 0.01 ^fl^^l 10<=>lJl, 

0.01 vfl^l 5 50O14. 

[^^^ 3] 
:^l2«j-^l Si<H'H. 

(1)«^A-1 -^slsl -g-^sl ^£7> 1 ifl:^l 30rsl i^^olji, pH7l- 6 9 ^g^S. -fr 
41 

:^l2«J-«^ $1<HA-1. 

^ <^1^(NH4+) om- i4E^c>l^(Na+) t:)-^ ^^-^S. <?l:^^£|3i, ^;^> 3.7] 

7} 4-60 nm. 100 -300 raVg , ^:£7> -gel^l-l- 71^.^ 1 xfl^l 60 

xfl<^ ^^-^ ««J-^. 

51 

;^l2*J-<^ 

^^^1 (3)<Hl^i. 50 lOOrofl^i 0.5 o]^ :f-o> ^^i)^ 

^ *>fe- . 
[^^^ 61 
^I2^<='fl ^^H^i, 

^^1 (4)<^1>H, "t^Hl ^^^^1 1000 ppm ^MS. ^^^^ ^^i^S. ^fe 
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I^^^J- 7] 

A^^^ 200 tfl^] gOOrofl-^i 2 vfl^l lO^m ^'^t -^^^ 1=1 3E.^«l-fe ^ 

[^^^J- 8] 

(5)<^>H. S.^^€ 7l^-i:ol 40% W1S^^<^M ra2/g o]^!-^ 

5 xfl^l 40 ^^415. /^IIS^^ 

9] 

^y^] (5)^1>^-1. ^^Mr ?ll^(cake)^ '^JL ^^-ir 45 ^fl^l 50% '^-^l^ *a-#s)<H 
m^i wj-ig. 

[^^■s^ 10] 

^^1 (5)<^1>H. ^>^> ^2:^ ^ (tablet ing)*H ^12:^* ^^^-^^ 

111 
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m^^^ 121 

^"1)7> ^^7l 2:^^«^>^-1 #^B# ^^1^ 1/10 1/2 ^^S. f-^^*^ 

[^^*^ 13) 

^Ull^J-:^] 

«]:-§- ^<^1, Sfe ^dL^-H- 7l^lS. 150 vfl^^l 450t:<^A-^ i iflx] 20^1 

[^^% 141 

^-s-SJ-^ ^^1 207] <a-, tiV-g-^iE 200 141^1 400*0, ^^^^Htl-il: tflti] 

71- 20:1 ifl^l 100:l«^>^i ^d^f^ ^•%-^]^]^ ^^^S. . 
I^^^^J- 151 
^111*J-<^1 ^<>1>H, 

-^^^El]olA>o]^ -§--§- ^^^slltl^^ 20 ^:^] 70 ^^%^ ^^^5ll"?l^<^l 
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